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CHAPTER I
INTRODUCTION
The intense concern or workers with the effect
of automation on jobs began as early as 1912 when an

article by Robert Johnstone Wheeler, now a resident
or Allentown, Pennsylvania, appeared in the Industrial
Review magazine. 1
ShoW'ing the number of band blowers ns dropping
steadily as more automatic machines were installed in
glass bottle manufacturing plants, Wheeler also des-

cribed the economic effects of this displacement or
workers.
"The automatic machine takes no apprentices,"
"It does not eat or wear anything. It bas

he wrote.

no wife or children to support."
"Who will bey its products 1n the coming years

when the workers are done away w1th1 Who will teed
and clothe the millions, workless, because of auto-

mation1

Shall man cease to exist because he bas per-

rected tools ot production~n

2

1 Robert J. Wheeler, "A Note On Automation,"
XIII (June 19,5), 31.

fi!. UAW-CIO ADIDlunition.

A Look At Automatic Machines, The Industrial Review, (August 1912), 22.
2 •

,

11

2

The concern and expressions about automation
mentioned here voice the sentiment of millions who
are either job owners or job seekers.
American people inclusively have become aware
of automation. Magazines are published on the subject.

Speeches on current industrial problems tocus

on it. A Congressional Committee bas investigated it.
This has all resulted 1n many vaeying views on some ot
its possible effects.
Here are some questions otten askeda Wbat is
automation? Will it be good tor America, or harmful?
Will it create jobs, or kill them? Will automation
promote monopoly, or aid small business? Will it contribute to a rising standard of living and tull employment--or have the effect of benefiting only certain segments of the population? Will the transition
to the widespread use of automation be accompanied by
mass unemployment and social dislocation?
These are valid and important questions.

It

1s the hope of the author that this study can help
turn the spotlight of understanding and knowledge on
this complex and important problem. However, it is
the plan of this study to present the area of automation which most affects the average consumer; that

ot potential emplOJDlent.

3
THE PROBLEM

Statement

.Qt the problem.

It 1s the purpose

ot this study to, (1) cOJ1pare manual labor with automation in industry as related to specific jobs;
(2) show the effects that are connected with automation and job opportunities; and (3) present tind•
ings ot employment trends in specific offices and
factories where automation bas become a factor.
wortance .2t the study.

This new era of auto-

mation brings with it a stage of constant unrest, especially where the laborer is concerned. Not only 1s
there anxiety existing among present employees but
also among potential employees.
This study tends to point up the possible etfeet of automation on job opportunities and employment 1n general.

No definite answers to the problems

automation constitute have been found, however, the
widely-spread specualtions continue to materialize in
various forms and content.

The findings of this study will give perspective views as to future employment for man which in
the opinion ot the writer is very important, The
whole economic system 1s concerned with the problems
of employment or unemployment as the case may be.

4

DEFINITIONS OF TERMS USED
Automation. Automation may clearly be defined
as the control of machines by machines.

These machines

work with little or no attention from man; in tact they

perform as unconsciously and automatically as man's
breathing. It is also described as a new technology
or electronic controls and electronic computera.3
Regardless of' bow this new technology is defined, it represents the use of mecbanical and electronic devices, rather than human workers, to regulate
and control the operation of machines.
Industa.

The term industry is interpreted as

meaning the formation of several plants or factories
working together in a chain to produce finished products.

It is a situation which gives rise to a capi-

talist class who undertakes to supply raw materials,
machines and workmen 1n order to produce finished
products.
Industry as related to automation is over-all
production through the use of machines.
Eaplopent. Employment is interpreted as meaning the work upon which one 1s or may be engaged• Any
regular employment is often termed a job• Employment

as discussed here 1s related both to technical skill
and manual dexterity.

It is the underlying element

between automation and man-power.

KETHOD AND SCOP-E

Method.

The method employed in this study is a

partial survey of some offices and factories using
In making this survey, a check list was

automation.

prepared for selected offices and factories around the
nation.

A

local survey of offices and factories 1n

the author I s home town has been conducted also.

This

study includes a canvass of literature which involves
a general presentation of the information collected
and assembled on automation as it affects job opportunities.

It is the intention of the author to reflect

the maey opinions and actual facts that have been set
up regarding the effect of automation on job opportunities • .

Scope.

This study is limited to a selected num-

ber of offices and factories where automation is now in
use.

A general comparison of employment in these offi-

ces and factories before and after the use of automation bas been ma.de.

The characteristics, limitations

and applications of automation are analyzed.

6

Information for this study was secured from
periodicals, pamphlets, brochures, newspapers, publications of learned organizations, magazines and survey

ot offices and factories selected on the basis of reports from The New York Journal

and DeVey

Technical

Institute. A local survey of the author's home town
offices and factories was also used to gain information.
Automation is discussed generally and specifically in order to portray the background, present status
and future predictions of it. This is done so as to
establish a better understanding of the author's treatment of the subject.

CHAPTER II

THE MEANING AND CONCEPT OF AUTOMATION
Even though automation is considered to be
relatively new, much has b',een written in regard to
its meaning and concept.

It is the opinion of the

writer that automation presents a new challenge to
man.

A new

era that is completely industrialized and

mechanized may be brought about through automation.

The general concept is that this new era will inevitably bring about mass unemployment.

"Automation

jitters" is becoming more prevalent among job-holders
and job-potentials. This is due mainly to the tact
that widespread and varied misinformation concerning
automation 1s being thrust upon the public who in
turn receives it gullibly.
This new era is one in which operations are
being run in the age of nucleonics, electronics, and
jet propulsion. 1 It presents new problems and new
potentials.

Outmoded now are all the traditional

approaches to industry. Factories and offices are
1 Continuous Automatic Production1 General Electric, No. 64o5 (Schenectady, N. Y., 1956J P• 19.
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being revolutionized by automation.

In keeping with

the age or automation, the business manager, office
and factory workers must adapt themselves and their
thinking to the change. The engineering and scientific symbols or our age are significant indicators of
a need for changes.
nature of mechanization as related to
-The
--------....,;;;,,.;......;; - ------- automation.
Mechanization and automation both are characterized by mechanical operations. The two terms 1n
fact are synonomous.

The technique involved here is

mechanical execution or action.
llachine makers are becoming more and more dependent upon automation.
as tollowst

Some examples or this are

Tool companies are beginning to design

their own control systems through the use ot automation.

Ka.chine tool manufacturers are going into the

electronics business and a few electronics companies
are invading the machine-tool tield, 2 Thirteen companies are offering machine tools equipped with computer type electronic controls.

Five are machine-

2 Career G~idance ia Electronics, .DeVcy Technical Institute,Cbicago 41, Illinois, 1956) P• 34.

9
tool manufacturers who have set up their own electronics sections to develop the equipment.
Two of the thirteen companies are primarily
in the electronics and instrumentation field and bav.e
stepped into the tool field to market their drillpositioning equipment.

The remaining companies have

combined their production equipment with controls supplied by electronics firms.
Method-- Automatic positioning of the workpiece and selection of tool speed and cutting rate
are the major control applications.3
The production of goods involves a number or
basic functions.

The production operation- process-

ing- 1s the thing we instinctively visualize as the
heart of the "automatic factory.•

We find, however,

that design, handling, storage, maintenance, and measurement also are essential. 4 If measurement alone is
taken; it is a never-ending part of production, for
quantity, quality, performance, even identity, must
be established again and again throughout the cycle

3 Ibid • , p • 23 •
4 Decision ¥§king 1s ~ W 91. Automation,
The HaJrvard Business Review,~(Vol 33, No. 5,September-October 1955) P• ,2.
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from receipt of raw materials to dispatch of finished
goods.

Each ot the other functions also is present

in varying degrees and 1n various areas of individual
manufacturing operations.

If the plant is to approach

automaticity, even remotely, there must be a high degree of mechanization of each of those functions, not
just of processing.
It is to be noted here that automation can be
analyzed 1n terms or three different qualities:
The .IJlim of mechanization which means the portion of a given total manufacturing sequence over
which automation extends.
The level of mechanization which means the degree of mechanization that characterizes the particular function or activity.
The

amount

of mechanization which means the

prevalence of mechanization in a given function or
activity.;
It is easily understood why' the nature ot mechanization as related to automation is of acute concern
to labor.

Labor 1n a sense, welcomes these technologi-

cal changes because they offer promise of higher living
; Labor Looks J.1 Automation American Federation
of Labor and Congress of Industrial Organizations, (No.
21, Washington 6, D. C.

11

standards for all, greater leisure, and more pleasant
working conditions. Yet, there are pitfalls as well
as promises 1n the new technology.
George Meany, president of the American Federa-

tion of Labor and Congress of Industrial Organizations
statest
There is no automatic guarantee that the
potential benefits to society will be transformed into reality. Since this is true, it
is not characteristic of the trade union movement to sit back and let the future take care
of itself. Labor unions can be expected to
raise with employers the problems created by
the new technology. The collective bargaining process must be utilized to work out the
necessary arrangements for introducing the
new machinery and equipment, for reviewing
the wage structure and job classifications
that might be affected, and for making certain
that the benefits flow1ng from the new technology are shared fully with the workers.
At the national level the new technology
raises questions of a different character.
While the new machines are almost human in
the way they solve problems of production,
they still cannot create the necessaey income
to purchase their additional output. There
is no value to new machineey which lies idle
tor lack ot suf'ficient purchasing power in
the hands ot consumers to buy the products
of the machine. Labor will continue to press
for an expanding national economy with sufficient income 1n the hands ot consumers to
purchase the increasing out put of American
Industry.6
6 Charles Keany, "Labor Reviews J.utomation"

American

Federation o f ~ ~ Congress~ Indy trial

Organizations, No. 2r,

~

1956), P• 3.
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The !Di!rL

varied taska

performed .1t2: automation.

The tasks performed by automation are many and
varied.

They are too numerous to give a detailed re-

port here, however, the writer will attempt to generalize to the extent that the reader will have a workable
knowledge of some of these tasks.
The theory that automation creates jobs for

workers with skills 1s logical.

There is new and

reassuring information for those who fear that "automation" will mean fewer job opportunities.

It comes

from a special survey of 1,,74 companies in metalworking industries recently completed by American
Kachinist, a McGraw-Hill publication. 7 More than one-

fifth or the companies reported that they already have
automatic loading, transfer or assembly machinery in
operation.

In these companies as a whole there has

been a net increase in total employment since this
machinery was installed.
Some specific tasks performed by automation are
as followst

(1) Card-controlled machine makes wrapp~d

joints automatically.

This is a machine that can

13
automatically wire complex electrical apparatus by
using solderless wrapped connections. This machine
has been developed by R. F. J4allina of' Bell Telephone

8

Laboratories. Instructions are fed to the machine
from a punched tape. Relays translate this information into electrical signals that control the cams and
gears of the machine.
two rotating spindles.

The experimental machine uses
The wire is fed directly from

a large spool.
(2) Push-button plant is here.

In this type

of plant, machines do the work and a man looks on.
An inside look at the latest thing in industry shows

a whole factory run largely by electric "brains" and

mechanical 11 hands.tt
It turns out complete auto engines, and uses so
few production workers that even the button pushers are
practically out of a job. This proves that an "automatic tactorytt which is a manufacturing plant with few
production workers is an actuality, not just a theory,
in the automobile industry today. 9
8 Career Guidance in Electronics! (DeVry Technical Institute, Chicago 21=!, Illinois, 956) P•

,2.

9 Automation 1!l Indus
i DeVry Technical Institute, Chicago 41, Illinois, 19 o) P• 34.
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In this factory, the work for push buttons is
being displaced by electric "brains"--complicated
marvels that are tireless, faster than human beings,
less prone to error and never grouchy.

The factory

system or tomorrow is being dubbed "automation."
This results 1n a startling rise 1n production efficiency, a big increase in output per man-hour, and
the beginning of renewed concern over possible technological unemployment which is something that has
been forgotten since the 1930s.
It is true that machine operators are displaced
in important numbers by "automation." Maintenance men
and mechanics, however, at least partly, take over for
those displaced at the machine itself.

The first "auto-

mation" type factories are regarded as the forerunners
of a new era in industry.
(3) Automation takes over in glass bottle man-

ufacturing plants. A definite displacement

or

workers

bas taken place 1n glass bottle manufacturing plants
as automatic machines take over.

This industry bas

expanded greatly 1n order to meet the consumption
demands of a vastly-expanded population market thus
making it necessary to speed up production.

Automa.-

tion has proved to be the answer to this problem.

In addition to the tasks performed by automation that have been mentioned, there 1s still another
important task, that of performing in a contract.
In a detailed report issued last year by UAWCIO on the problems of automation, it insisted new
job classifications at higher wage rates would be required 1n union contracts.

That principle now bas

been incorporated in a newly negotiated agreement between UAW-CIO Local 420 and Ford's giant Cleveland,
Ohio, stamping plant. 10 It is believed to be the first
time automation's startling industrial and occupational
changes have been recognized in a union contract.
Significant differencea

~

the levels~

mechanization,
The levels of mechanization are based on th•
use of automation.

~e extent or degree of automation

used determines the level of mechanization.
There is a significant difference between the
levels of mechanization prior to automation and those
of today.

It is becoming more evident that automation

is a controlling giant of mechanization.
10 fftomation is A Contract, The UAW-CIO Ammunition, XI
(June 1955), P• 11.
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Mechanization as it was known in the beginning
stages proved to be adequate.

A complete industrial

revolution resulted thus changing man's whole way of
life.

It was necessary for man to make adjustments

to the change-over of mechanization.

This new dis-

covery promoted progress and raised the living standards of man.
With the coming of automation, another era
was brought about.
revolution.

It 1s said to be a new industrial

It has exalted the levels of mechaniza-

tion to the point where man is almost completely displaced.

Mechanization has become a giant in industry

because of automation.
Just as the level of mechanization had its
effect upon job opportunities during the initial
stages, the levels of today will have some effect
upon job opportunities.
of effect will it be.

The question is, what type
Are these jitters caused by

automation justifiable?
Significant differences in the levels of mechanization involve varieties of automation.

A wide

variety of control mechanisms and computers are being
introduced into American factories and offices. Radical changes in production methods, work-flow, office

l?
procedures and labor skills are already under way in
numerous parts of the American economy.
In their paper before the Industrial Relations
Research Association, Professors George B. Baldwin and
George P. Schultz of the Massachusetts Institute of
Technology described the following three developments
as together embracing nearly everything that can be
brought under the term "automation"s
1. The linking together of conventionally
separate manufacturing operations into lines
or continuous production through which the
product moves 'untouched by human hands.•
This first development, which depends primarily on mechanical engineering for its adoption,
we shall refer to simply as 'integration,' a
term already in wide use 1n the metal working
industries. It is also called 'Detroit Automation• in honor of the industry 1n which it
got its start. •continuous automatic production' 1s another and perhaps more descriptive
term being used.
2. The use of 'feedback' control devices or
servomechanisms which allow individual operations to be performed without any necessity for
human control. With feedback, there is always
some built-in automatic device !or comparing
the way in which work 1s actually being done
with the way in which it is supposed to be done
and for then making, automatically, any adjustment 1n the work process that may be necessary.

3. The development of general and special
purpose computing machines capable of bo!~ simple and complex tjathematical operations.
11 Baldwin and Schultz, Jlaj or Developments !1L
Automation, Industrial Relations Research Association,
No. 21, 11a1, 1956, P• 7.
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Characterization i:S9. limitations !21., automation.
The distinctive characteristic of automation is
that of having the power to operate or control machines
by machines.

This particular characteristic is res-

ponsible tor the new industrial revolution.

It also

merits the attention of everyone.
Automation brings about a tear of possible technological unemployment.

This fear is supplanted with

the realization that improved machinery upgrades the
status of employees by enabling them to increase their
productivity and their economic value.

Robert G.

Dunlop says, "Some temporary labor dislocation may oc-

cur at specific plants, although not necessarlly. In
any case, we know from experience that the net result

of technological progress is the creation ot greater-nor fewer--employment opportunities for lavor."~
Limitations of automation. A.long with the progressive characteristics of automation, it also bas its
limitations.

In regards to industry, there is the prob-

ability of extremely high future capital requirements.
Other limitations of automation are: (a) the
danger that man's thought processes will be left 1n
12 Robert G. Dunlop ''Why Automation Merits
Attention" The Cqallenge ~ Industrial Change,
(December 1954), P• 10.
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the horse-and-buggy stage while mechanical operations
are progressing in jet propulsion fashion, (b) The
possibility of close control of variable costs becoming less effective in maintaining income, (c) Direct
labor becomes a less valid standard against which to
measure indirect expense, (d) Some of the more familiar
safety factors associated with risk taking will be
quietly eliminated, (e) The danger of one management
trying to mimic another organization's setup, and
(f) The widely varying level of mechanization between

industries and between parts of the individual production cycle.
In reviewing the limitations ot automation, it
seems as though automation is being used to describe
something on a significantly higher level of mechanization than previously existed in that particular activity or plant, rather than any certain minimum level of
mechanization or automaticity. What is called "automation" in the bakery business, tor example, is everyday mechanization in the automobile industry.

This is

to say that one man's automation is anothe r man's daily
practice.

Automation 1s relative, not absolute.

Automation as a rule usually covers a very small
part of physical manufacturing activity and next to
none of the mental activity required.

CHAPTER III
WHY AUTOMATION CONSTITUTES.&. PROBLEM
A

discussion of automation inevitably involves

a consideration of its possible effects on employment.

The purpose of the observations that follow is not to
present solutions but to determine why automation constitutes a problem.

The writer wants to encourage

thinking on a vitally important subject that will be
receiving more and more attention as the trend toward
automation is accelerated.
Business and industry view automation as a means
of raising the American standard of living even higher
by producing more goods of better quality at lower
cost with less work in less time at a greater profit.
Not only do proponents of automation minimize the
threat to employment, but they consider the prospect
of more jobs and a greater labor force a certainty.

We are brought to wonder if business and industry are
not basking in a rosy dream for the threat to employment is a constant problem. of automation. 1
1:· An Evaluation of Automation, Harvard Business
Review, (May-June 1955') P• 44.
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Some automation problems seen RJ: labor.
In addition to its concern with emplo:,m.ent
levels, wages, and hours, labor is also vitally interested 1n these problems arising from the introduction of automated equipments
(1) The necessity for retraining workers, both
young and old, who lose their jobs.

How the question

is whether it is too difficult to retrain older workers,
and are companies reluctant to do so because of the
comparatively reduced return.
(2) Seniority rights of displaced workers, and
preferential hiring brings on a problem.

(3) The reclassification of jobs and wage structures, and the possibility of jurisdictional issues
among unions.
(4) Adequate separation pay and unemployment
benefits tor displaced workers.

<,>

Sectional or geographic unemployment. Now

tor the first time, the decision to locate a new factory in a certain place 1s not dependent on the availability of a large labor supply.

In addition, it might

frequently be economically advisable for mana&ement to
build a new automatic factory in a new location rather
than to concert an existing facility to automation.

22

{6) Relocation allowances to assist workers
and their families in moving to the locations ot new
job opportunities.

(7) The maintenance and strengthening of collective bargaining procedures to strengthen labor in
its tight for higher living standards.

{8) Its effect on the range of jobs tor which
women are qualified~
Labor does not believe that technological advancement automatically insures a higher standard of
living for everyone.

To be sure, automation may pro-

vide the means for such a higher standard, but workers
can improve themselves only through strong unions
bargaining with management across the table and by
political action.

Labor will benefit from automation

in direct proportion to its ability to enforce its demands for an equitable share of automation's benefits;
management will surrender nothing of its own accord.
The following "parable" dramatically presents
two attitudes.

UAW President Walter Reuther was being

shown through the Ford Motor plant in Cleveland recently.

A company official proudly pointed to some new
2 Ibid., P•

56.
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automatically controlled machines and asked Reuther:

"How are you going to collect union dues from these
guys'l'"

Reuther replied: "How are you going to get

them to bpy Fords?03
According to Jack Conroy, chairman of the UAWCIO Committee on Automation, 4 unions do not oppose
automation; they welcome better tools that will take
the danger and drudgery out

or

work.

What they do

oppose is the bland, irresponsible use of these new
tools.

Management bas a responsibility to introduce

this new technology in a manner that will minimize
disruptive consequences.

Im in which

machinen supplemen~ man's

muscles.
There is an indication that automation is
strengthening a trend already evident in the United
States, a trend of expanding opportunity for those
with industrial and professional skills and, relatively,

of contracting opportunity for the wiskilled.

3 Business Education World, "Automation and
Business Education" {Vol. 36, No. 7 March 195'6) P•

3,.

4 Jack Conroy, "Problems of Automation Seen by

Labor,"~ UAW-CIO Ammunition, XIII (June 195'5), P• 36.
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Increasing occupations are open to skilled
workers and foremen, professional groups, proprietors,
managers, officials, clerks and semiskilled workers.
Occupations are decreasing for
workers and farmers.

many

unskilled

It 15, predicted that within the

next fifteen years these self-regulating machines will
displace much of the unskilled labor that is now 1n
use.

The results of this displacement is unknown.
There bas been a sharp decline 1n the percentage

of unskilled workers in the nation's labor force and a
corresponding increase 1n the percentage of those with
varying degrees of skill.

It is possible, of course,

to cite cases of individuals and groups that do not
conform to the general trends.

Farmers, for example,

are becoming at the same time more skilled and less
numerous.

This does not upset the broad proposition

that opportunities are increasing for those who have
skills.
Any number of cases could be cited where auto-

mation bas supplemented man's muscles but only a representative amount will be mentioned here.
On May

7, 1955, the New York Herald-Tribune,

under the headline, "Brain' to Replace 350 Army Clerks,"
ran the following article:

The Arusy is installing a mammoth electronic
brain in Detroit to replace 350 clerks who keep an
inventory or the replacement parts needed to keep
all United States Military vehicles rolling.5
These are not isolated examples.

They reflect

only a small fraction of the uses of automation.

The

new technology is applicable 1n at least part of most
industries and commercial operations.
Automation is spreading, for example, 1n the
railroad industry and in wholesale and retail trades,
as well as in clerical operations and manufacturing.
Robot tracklaying equipment, automatic signaling and
communications systems, and devices for automatic
handling and dispatching of freight cars are among
the developments in railroading.
In warehousing, electronic selection mechanisms, automatic conveyors, and automatic loading and
unloading equipment have been combined with other
advances to make operations at new warehou1es largely
automatic.

The retailing field is also putting auto-

mation to use, particularly in inventory control.

5 Jordan Hale, "Automation and Business Education," Businegy Education World, Vol. 36, No. 5,
(January, 195 P• 11.

The Y. R. Banks Library
Prairie View A. & Y. Collea•
••• ;~;• View, Texa•

26

12.2.ll machinery supplement man's mental
Drocesses?
With the coming of automation and an era of
mechanization, the question arises as to whether
machinery will be able to supplement man's mental
processes.

Here-to-fore it has been the policy of

industry to employ man's mental processes in the
operation of machinery.

This technological revolution

possibly will reverse this traditional policy.
A.utomation bas been found to be 1n use where
at one time man's mental processes were predominantly
in use.

In reviewing some of these cases, the medical

profession comes to the writer's attention.

It is

also beginning to interest itself 1n automation and
its physical and mental concomitants.

Dr. C. Richard

almer, managing director of the Industrial Hygiene
Foundation of the Mellon Institute, predicts that
"It is the industrial medical department that will be
faced with most of the new problems created by automation.

Whether automation will increase the number

of psychosomatic disorders remains to be seen.

It

may succeed in clearing up some of the maladjustments." 6
6 Richard Walmer, "Automation and Medicine,"
The Industrial Hygiene Foundation of the Mellon Institute, Vol. II, (December 1955) P• 32.-
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Automation will relieve human beings of the
dirty, unpleasant jobs and the backbreaking labor,
take them away from the repetitive, monotonous, highly
specialized tasks such as those found on the assembly
line, where keeping pace with the machine can build
up tensions and frustr tions.

It bas been said tbat

the highest incidence of gastric ulcers 1n the hourlywage group is found among machinists, who probably

exert less physical effort than most mill workers.

It

has been estimated that 20 per cent of all employees
in peace time are borderline emotional cases, unable
to bear efficiently the stresses of industrial work.
The fact that automation bas come of age is
further attested to by the fact that the First International Exposition was held tllis year 1n this countr,.
Even the USSR Central Committee of the Communist Party
recently demanded that increased attention be devoted
to scientific research and inventions designed to promote mechanization and automation throughout industry.?

It is an indisputable and inescapable fact that
present-day methods of production, accounting, recordkeeping and office work are being automated.
7 Business Education Worldi "Where Is Automation
Going?" (Vol. 36, No. 7 March 1950) P• 12.
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Does Machinery supply judgment needed }2%

ma?

An answer to the question of whether machinery

can supply judgment needed by man involves a number
of factors.

It is not the intention of the writer to

answer this particular question but rather to present

the pros and cons concerning it.
A review of the first phase of the Industrial

Revolution shows the mechanization, then the electrification, of brawn.

The new revolution means the

mechanization and electrification of brains.
Automation has been variously defined.

In non-

operational, everyday terms, it has been called, among
other things:

First, the elimination of human direc- ·

tion and hand operations in assembly-line production.
Second, the substitution of automatic electronic devices for manpower in major industries.
Third, the reduction of human direction and
hand operation in mass production or distribution.
Fourth, the automatic control or operation of

machines by other machines.
Fifth, the control of flow in a manufacturing

process.
Sixth, the process by which a part is automatically carried through a series of manufacturing
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operations in one complex machine or through a series
of m.achines. 8
The common element in most of the definitions
given is that human control and effort are replaced by
electronically controlled mechanical devices.

In short,

mechanical processes formerly directed by men are more
and more being directed by machines.

The machines store

up instructions and issue orders to the manufacturing
units just as was done by the men they replace.

Workers

are needed only to start the work, program the mechanical brains, maintain the work equipment, and see that
the power and raw materials are in ample supply.
In more technical and operational terms, automatic self-regulation or correction by means of "feedback" is the basic element of automation.

These feed-

back devices allow individual operations to be performed without the necessity for human control.

Feedback

always involves some built-in automatic device for comparing the way in which a job is actually being done
with the way in which it is supposed to be done and
then make automatically any adjustments in the work
8 James R. Bright,

How To Evaluate Automation,"
The Harvard Business Review, (Vol. 33, July-August 1955),
p. 103.

11
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processes if deviations should occur.

In automated

machines, errors, when detected, are fed back to the
central control system, thus enabling the machines
to correct themselves.

The very essence of automation

in processing is pre-set, continuous gauging, plus
self-correction and self-readjustment whenever differences from pre-set standards arise.
Working conditions have been improved so profoundly since the early days of the Industrial Revolution that the factory is becoming a showplace where
management proudly conducts plant tours for the benefit of the community.
Reasons why factories will want to provide even
better working conditions now have very little to do
with answering criticism but more with attracting good

working people.

Every incentive that can be offered to

gain and hold an excellent labor force will prove to be
a substantial asset.
As has been previously stated, autonation helps
to eliminate drudgery, the dirty work, the heavy work,
and the repetitive work in factories and offices.

Now

more and more, this work will be done automatically.
Automation encourages a shift in emphasis from
"oiling and fixing" to "productive maintenance" that
puts a premium on brains.

CHAPTER IV
WHERE DOES AUTOMATION FIT INTO MODERN INDUSTRY
In a full-page article reviewing the development of automation, A.H. Raskin, writing in the New
York Times of April

8, 1955, makes the following co-

gent observations:
"The electric eye is doing more to revolutionize modern industry than atomic energy. Automation-- the harnessing of electronic brains to
mechanical muscles is making normal concepts of
mass production obsolete. So fantastic are the
potentialities of new control devices that it
is possible to visualize acres of factory or
office space in which no worker is needed. Automated equipment can process raw materials, assemble them into finished goods, package them, and
load them into freight cars without direct human
help. That is not all. The automated machines
can adjust to variable production conditions,
correct their own mistakes, inspect the finished
product, and even change their own parts when
parts break down or wear out." 1
Unfortunately, some of the factors bringing in the
new era of automation are not readily apparent, largely
because we have grown used to them by continued association.

They have crept up on us in many instances by

small increments, each in itself relatively insignificant, each in itself creating no dramatic problems.
As a consequence, the extent of the total change is
all too frequently lost.
1 Editorial in The~ York Times, April

8, 1955.
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"In the automated operations, a few engineers
and a maintenance crew all are needed and the only
work force required. They spend most of their
time watching flashing lights and checking the
dials on the control panels; the machine does the
rest, even to letting them know when it needs human attention. This process then makes it possible
to mechanize ¥1dividual jobs as well as the overall process."
Continuous process.

It is obvious, then, that

automation is not just mechanical machine-setting.
Historically, it has been possible for a long time to
mechanize individual jobs, going back to a Philadelphia flour mill in 1784 and the automatic Jacquard
mills in France in 1801.

(These, interestingly,

operated on a punched-card system.)

In theory, auto-

mation should not be applied to single or isolated
operations only, although in its present state of development it has been limited to part operations.
Automation involves electronic control of a continuous process on a mass-production basis,

All of the

factors inviting the use of automation where possible,
are involved in the automatic process.
A General Electric newsletter describes the continuous nature of automated production as follows:
"Mechanization of production has so far been confined
2 Potentialities of Automation 1 DeVry Technical
Institute, Chicago 41, Illinois, 1956J P• 41.
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all too largely to those operations that changed the
shape of materials.

Automation represents the broad-

ened hope and effort that, over the last fifteen years,
has emphasized trying to extend the same sort of mechanization savings into the other and badly lagging manufacturing operations such as inspection, assembly, test,
and packaging and then linking one of these operations
with materials handling eq_uipment so that continuous

automatic production in one or more areas will result.
Revolutionizing the procedures~ our factories

.lllS offices !1.:tl! automation.
This new era of automation is completely revolutionizing the procedures of our factories and offices.

The fact that this is true has a definite effect

on the employment trends.

It is commonly known that

automatic machines in factories and offices trim costs
but at the same time, bree~ problems.

This is especial-

ly noticeable in United States A.gencies.
nearly 300

v.

Recently,

A. jobs vanished as tabulators took over.

The government, like private industry, is plunging
deep into automation--the replacement of human brains
and hands with machines 1n an effort to trim payrolls
and cut operating costs .

The mountainous paper work
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generated by big Government, it is said, offers as
great a potential for automation as do industry's
clerical tasks.3
The plunge into this revolutionizing process
causes an enormous amount of controversy. Along with
special family problems it creates, the word "automation" evokes some of the same jitters about firings,
skepticism about its benefits, and accusations of employer heartlessness.
There is little evidence that automation is
trimming total Federal employment.

It wound up 1955

at about 2,344,000, down some 40,000 during the year's
last half', but sti 11 about the same as it was in mid-

1954. Economy efforts not involving machines are
credited for the recent dip.

4

By introducing tabulating machines to compute
the insurance premiums of 20 million G. I. policyholders, the Veterans Administration says it has done
away with nearly 300 jobs in the past two years.

Ma.chines doing other chores in the V. A.• s insurance
division helped it cut the total number ot workers
3 News item in The ,!ill. Street Journal, February

17, 1956.
4 Ibid., P• 1.

3,
from nearly 9,000 in December, 19,3, to less than 6,000
in September, 19,5.

Under consideration is a plan to

broaden mechanization further to take in the figuring
of policyholders• dividends.
The Treasury Department's Bureau ot Public Debt,
which keeps track of interest payments on the swollen
national debt, has slashed its work force from over
9,000 in 1946 ·to a present 3,100.

The explanation:

Use of machines to streamline paper work, Treasury
men say.,
A look into the future shows that they are considering the installation of an electronic dataprocessing machine that would replace present punchcard equipment and pare operating costs even more.
The new machine, it's hoped, will "remember" the names
of holders of Government bonds, automatically issue
interest checks and indicate when bonds have reached
maturity.
The Weather Bureau, since last May, 195, has
experimentally used an I.B.M. computer that digests
temperature, pressure and wind data from weather
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stations all over the land and automatically draws a
map each 24 hours showing air currents across the
United States.
Only 1n the past few years, the Federal Government, like private industry, bas begun to apply the
newer electronic marvels--maey of them developed by

the Government itself in connection with the atomic
and ~drogen bomb programs.

Other units were bought

or rented from such manufacturers as International
Business Machines Corp. and Sperry Rand Corp.6
The incentive for automation is strong in factories and offices of today.

Office and factory heads

find themselves 1n a squeeze between rising wages and
economy demands.

Automation seems to be the answer

to this situation.

The obstacles to deep personnel

cuts via automation, however, are high. For one thing,
whole areas of factories and offices don't lend them-

selves to large-scale mechanization.
Some

factors contributing !2 1bil HI il&•

The question is often asked as to when this
automation craze bad its beginning.

.2

There is no

News Item 1n the!!,! York Times, April 8, 195'6.
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definite answer to this question other than automa-

tion bas been in the making since the first industrial
revolution.
There are
this new era

·or

many

factors that have contributed to

automation.

The writer is of the opin-

ion that readers of these findings will tend to become
more tolerant and favorable toward automation.
Some of these factors are as follows: (1) Automation enables industry to take on expanding responsibilities without increasing the work force at the same
time.

This means that industry need not have any bounds

yet the man power needed remains at or below a minimum.
(2) Dramatic savings, present and prospective,

are made possible in industry through the use of automation.

This means that the enormous materials, time

and finances that have previously been used 1n industry
is now cut to a minimum by automation.
(3) The electrical "brains" used 1n automation

eliJl1nates to a high degree, the use of the human brain.
This means that in modern industry machines do the wark
while man looks on.

All that is required of the human

brain 1s to push a button, in .many instances, starting
the machine.

In

many

factories now, however, even the

work tor push buttons 1s showing a decline.

They are
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displaced by electric "bra1ns 11 -•complicated marvels
that are tireless, faster than human beings, less
prone to error and never groucb;y.7
(4) The last factor to be discussed here is the
need for increased skilled labor.

This means that a

very high degree of skilled labor is necessary to cope
with this era of automation. As bas been previously
stated, automation creates jobs for workers with skills.
Kore and more, automation is assuming its rightful place in the industrial world. llan bas to :f'ace this
fact and prepare tor the ever increasing changes caused
by automation.

Just as man bad to change his entire way

ot life during the early stages of the first industrial
revolution, so it is with this new industrial revolution.
Kan bas been through this before and made the necessary
adjustments, wbf then, we ask, can't it be done again
and again it necessary.
ill of the above mentioned factors contributing
to the era of automation make it very clear why' this
new turn-ever 1n modern industry is necessary•

The

progressive world 1n which we live 1s forever embarking
upon new and unexplored fields under the experimental
supervision of man.

D•Jr. Technical

7 Career Guidance in Electronics,
Institute, Chicago 41, Illinois, 1956.) P•

•
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Business "introspection". .11

related .:t.2

automation.

Business in general 1s concerned with the position
that it must take regarding automation.

There are any

number of puzzling questions that business is asking
itself today.

Some of ~hese questions are as tollowsa

(1) How can we be sure that the era of automation
and the core curriculum will not require drastic changes
in business offerings in the secondary schools?

(2) How can we be sure that the business subjects
or typewriting and shorthand need as much time to teach
and

to learn as is now used 1n
(3)

many

secondary schools?.·

How can we be sure that students who "elect"

business subjects will not make good employees?
(4) How can we be sure that all youths and

adults are given the opportunity of obtaining understandings of the business aspects of everyday life?
(;) How can we be sure that present day business
preparations tor office and factory employment are not
8

in vain'l
All of these are some of the questions business
want answered, for the various aspects of business all
tend to be affected in some way by automation.

8 "Automation

In Business"

Teacher,
55)Business
P• 11.

Th

Gregg Publishing Division, (Karch 19
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Automation in the business office and what
this may mean to the high school student ot tomorrow
is still a question that has not as yet been answered.
We do know, however, that this change will call for
generally better prepared people.

Automation in the

business office that does away with dull, routine
clerical work, will, in all probability demand people
who are skilled in such subjects as mathematics,
typewriting, and transcription English.

These are

just some of the requirements that seem to parallel
the purposes of the business curriculum.
Business contends that the changeover to new
machinery can be very costly.

People must be trained

to use this new machinery.

example of one type of

An

new machinery in business 1s the I.B.M. computer.
This machine is used in government offices as well as
private business offices.

The Internal Revenue Service

expects to use an I.B.M. computer this year to process
over 16 million of a total of 58 million personal income
tax returns. 9
Business draws the conclusion that fears of automation stealing federal and private jobs are ungrounded.
9 News item in The Wall Street Journal, February
17, 19;6.
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Many business officials belittle any reasons tor such
fears among their employees.

"The machines have just

enabled us to do a quicker, more accurate job," they
say, "and they have freed people for other jobs."
Increasing social and economic pressures are
causing more and more businesses to investigate the
benefits of automation.
Automation goes far beyond the limited meaning
it had a few years ago--that of automatic handling,
and embraces all the fundamental manufacturing operations such as making, inspecting, assembling, testing,
and packaging.
Today, the average of all these operations fall
in the lower part of the Mechanization Area described
above and is a fact of concern to many business executives, factory managers, and their manufacturing and
engineering associates.
Large and small businesses can benefit from
automation.

It is no longer restricted to mass pro-

duction industries.
Automation is most often achieved through the
step-by-step improvement of manufacturing operations.
It is begun by making individual machines automatic
and, then, tie them together with automatic materials
handling and electric control.

CHAPTER V
NEW EMPLOYMENT POTENTIALS THAT AUTOMATION PRESENTS
Along with the fears aroused by automation comes
the realization that it also presents new employment
potentials.

The writer feels that this can best be des-

cribed thm ugh the United States Government.
Government is big business in action.

The

u. s.

It is responsi-

ble for millions of jobs and employees.
A look into the future reveals that automatic
machines in

u. s.

agencies are sure to provide new

employment potentials for America's million job seekers.
This serves as a medium for calming automation "jitters"
concerning job opportunities.

So far, there is little

evidence that automation is trimming total Federal employment as was previously believed.
The new employment potentials that are found to
exist in the

u. s.

Government are also found existing

in private businesses.

Some examples are as follows:

Automobile factories and manufacturing plants
are seeking to employ more skilled technological workers.
A special survey of 1,574 companies in metalworking industries recently completed by American Machinist, a McGrawHill publication shows a net increase in total employment
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since the installation of automatic machinery, 1 This
makes the future look much brighter to labor.
Automation presents "a more power to America
program, to help business executives, factory managers
and their manufacturing and engineering associates to
make the most effective use of automation.
America's industrial growth and our national
well-being depend on decisions that are being made now
by many manufacturing enterprises. Businesses tbat
plan to promote and share in this growth must continue
to improve their manufacturing operations or yield to
others that do.
For each company, there is an optimum degree of
automation.

Generally speaking, it couldn't compete

if it were to attempt large-scale chemical production
without a high degree of automation.

On the other hand,

it couldn't compete either if it tried to automate the
production of a few complex, custom-built units. 2
What to automate clearly depends on your evaluation of such factors as anticipated design life, the
1 "Special Survey of Employment Trends in Automation," American Machinist, Vol. II, (May 1955) P• 15.
2

ill9.•, P• 21.
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period over which an investment in automation must
be amortized, and the cost reduction per unit achievable through automation. Measure the cost elements of
every operation in your plant against the cost of performing the same operation more automatically. When
this is done, the company may find that it cannot afford
not to automate.

The thing to note here is more employ-

ment potentials are present in most cases.
Automation can give abundance to all within the
foreseeable future if economists are right.

They pre-

dict the average worker will soon produce as much as five
men do now.

This abundance for all can come only if

everybody is working.

No matter how efficiently a com-

pany can turn out goods, it will fail if it lacks customers, and today five out of six consumers are wage
earners. Without jobs they have no income; without income they cannot buy; if they do not buy, factories will
close.
It is useless to speak about the progress of
machines without also speaking of the equal progress of
men.

The machine was made to serve man, not man the

machine, thus making it possible for man to reap the
benefits of machines without suffering set-backs or
economic slumps.
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Modern trends is factory employment.
To make clearer the views of the reader, the
writer of this paper has undertaken the task of survey-

ing employment trends 1n some selected factories where
automation is in operation.

The factories listed below

have hen selected for this survey because of recent
reports on their use of automation, found in DeVry
Technical Institute3and the Wall Street Journal. 4
The results of this survey are as follows:
PATTERN .Qr EMPLOYMENT,lJ! SELECTED FACTORIES
Name of
Factori
Ford Automobile Plant
Cleveland I Ohio
Chrysler Corp.
General Motors
J etf er son Lake Sulphur
Com12anI
u. s. Pipe & Foundry
Com:ean,-r
National Automotive
Fibres
Detroit Steel Corp.
Detro1t 1
RKO Theatres Corp.
Texas Pacific Coal
1nd Oil Co.

Man-power Employed Before and

A:1ibBM
2Qi
22i
28~
28~

of Au!oIAAfi~

!~,
20~

4~
43,

22i

J4i
4zi
4,i

2Q~

20j

82~

40i

68~

aai

3 "Survey of Employment Trends in Selected Factories," Dex~ Technical Institute, (Chicago 41, Ill.

1956) PP• 4 - 4.

4 News Item in the h!! Street Journal,

May

7, 1956.
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(Continued)

PATTERN

.Ql

EMPLOYMENT IN SELECTED FACTORIES
B'~tore

Cosmopolitan Envelope
Com12anv
Chicago Mill & Lumber
~om12~SI
ibbey-Owens Ford
Glass Company
JlDioD Sufar Com12aJll:
Houstonighting and
P OWi! r Com12§dl.I
International Cigar
Machine Co.
HudijQn Coal Com121s.t
lmrstrongRubber
Association
Illinois Brick Co!
Central Fibre Produdts
Compaey
Tilo Rooting Com12any

s

Mt1r

25%

35$

8~

43%

94:%

50%

2,%
..

44%

93%
88%
74%
93%

46%

90%

50%

86%
71%

40%

.

40%
36%
48%

42$

The results of the survey f'rom the selected f'actories shown proves that employment in modern factories
is on a decline 1n some areas but on a rise in others.
Even though the installation of automatic machines are
doing the work that was previously done by man, there
are still other jobs in most of these factories that
can not be done without the guidance or assistance o!
man.

Kan is still needed in this industrial era, how-

ever it is not known what the future 1n automation will
bring.
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In addition to surveying factories as to modern
trends in employment, large modern offices were surveyed also.

The offices listed below have been selected

for this survey because of recent reports on their use

ot automation, round in DeVry Technical Institute'
and the Wall Street Journa.1. 6
The results of this survey are as follows,

PATTERN .QE EMPLOYMENT_ll! SELECTED_OFFICE§
Name ot o:rr1ce
Used in the
Survey
Cosmopolitan Life
Insurance
Commercial Credit
Com a~
Soca Security
Office
National Agricul-

Kan-Power Employed Before and
After Use ot Automation
BEFORE

•

AFTER

1

ture orr1ce

Bureau o:r Public

~ebt
ational Post-

48f

orrice
Selective Service
Department
Georgia State Bank

4lf

Office Department
f e Census Bureau

Offices
A. 1 s Insurance
Offices

v.

, "Survey of Employment Trends in Selected Offices" DeVey Technical Institute, (Chicago 41, Illinois,
19,t) PP• 46-54,.
6 News Item in the Wall Street _Journal, Kay

7, 1956.
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(Continued)

PATTERN

.QE

EMPLOYMENT ll SELECTED OFFICES

National Health
§1.f'!ll

0tft5'•

Betore

&

Continenta Insur1nc1 O;[;[ic11
Pacific Finance
CO£Jh
Office of Public
lntormat1oD 1 Cal1;[ 1
20.:tb Century Fox
2:bgAtti§ 8ffic1s
Columbia Theatre
jfice§
O Theatres
O;[tices
Bendix Radio &
VI O;[fic1
estinghouse Electric

38f

86%

+2,

?4{

42f
46%

90,

2!'96f

84,
24%

ori:1g 11

The Weather Bureau
Otfice

After

Zif

89f

i.

•

68f

!2f

22,
43%
!!~
32f
30f

The results of the survey trom the selected o:f'fices shown proves about the same point as tbat of the
factories surveyed.

The point proven is that the trend

of' employment 1n modern offices is on a decline 1n some
instances but on a rise 1n others.

The installation ot

automatic machines to a large extent, is supplementing
the amount of man-power used previously, however, man is
not completely- displaced.

He is still needed in large

modern offices for various skilled jobs. Here again, how-

ever, the future employment in this new era 1• undetermined.
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The author has the opinion that a look at the
local situation of fa~tory and office employment in
regard to automation will provide additional information as well as interest for this study. As a result
of this opinion, a sample survey was conducted 1n the
author's home-town of employment trends 1n factories
and offices where automation 1s being used.
The results ot this survey are as followss

PATTERJ

.QE EMPLOYMENT ll BAY
ACTORIES Afil2 OFFICES

Name ot
Factory
Coca Cola

gn

Kan-Power Employed Before and
After the Use ot Automation

BEFOBE

~

AFTER

Bottling Co,

7-Up Bottling
Company
tiay City

Rice Kills

Bay City Glass
Facfocy
Skeley 011
Products Co.

*Note:

The factories mentioned above are the

only ones 1n Bay City where automation, to any degree,
1s being used.

Indications are that 1n the very near

future more and more factories in Bay City and near by
will begin to make use of this new technology, automation.

The extent or degree that will be used is unknown.

Name ot
Office

Man-Power Employed Before and
After Use of Automation
:BEFORE

First National
Bank ortices
Bay City Bank &
trust Company
Bay City Chamber
ot Commerce
Bay City Tribwie
Office
The Wadsworth Holl.8
and Mortgage Assn.
-Xotes

•

AFTER

43f

88~

44j

80f

The offices mentioned above are the only

ones, as far as the author knows, in Bay City where
automation, to any degree, is being used.

Indications

are that more and more use will be made ot automation
in Bay City offices in the very near future.
The results of the survey from selected factories
and offices in Bay City show the same employment trends

that were shown by the other factories and offices surveyed.

There is some noticeable decline in the amount

of man-power needed to carry out business activities in
these various factories and offices. Aga_in, however,
it 1s noticed that man-power is not completely displaced 1n these factories and offices for there are still
many jobs that require the supervision and guidance of
man,

This gives the future a brighter picture and adds

confidence so necessary for man's well being.

After having gone wholeheartedly into the many
phases of this study, the author is of the opinion that
all who read it will certainly agree that automation
plays a very important part in industry and has a definitely favorable effect upon job opportunities.

The

purpose of automation is not to reduce employment but
rather to enhance it.
The trends of employment have been shown for
the express purpose of making comparisons between the
employment of man-power 1n factories and offices before
and after the use of automation.
As time goes on, this era of automation will
gain more prominence in the industrial world and cause
more discussion and anxiety.

Man, however, will finally

come up with a solution for all the problems that automation is expected to present.

Man has done it before

and there is no doubt in the mind of the author that
he can not do it again.

In the meantime, millions of

people are watching the actions and effects of automation just as they did atomic energy.

This new tech-

nology when used properly can prove to be a friend to
man rather than an enemy.

It certainly can be a ser-

vant of man which provides him with the higher standards
of living and leisure that he bas craved for so long.

SOllMARY AND CONCLUSION
In SUJIID8.rizing this paper, the author wishes to
combine all the findings and perspective views.

No

particular ini'luence is intended; only the facts, as
the author sees them, have been presented.
Automation today is an actuality, not just a
theory.

This fact is best shown in the automobile in-

dustry, however, millions of other factories and offices
are using the power of automation.

The work that once

took a lot of man-power is now being done with the use
of a few machines and in some cases, even one machine
1s capable of doing all the work in a particular area
of the factory or office.

It has been found that man-

power is being displaced more and more because of this.
However, there are still many skilled jobs waiting for
man.

The question now 1s, will man be able to meet the

new challenge?

If so, to what extent?

Can enough skilled

jobs be provided to supplement the number of displacements
that automation is sure to cause? What will happen to the
millions of unskilled workers in our economy?

All of

these are some questions that remain to be answered.
Only the future holds the answers.
It is the conclusion of the author that there is a
definite effect of automation on job opportunities and in
some instances favorable; this keeps man's faith and hope
alive and he just keeps on working tor the best results.
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APPENDIX

CHECK LIST FOR SELECTED FACTORIES
USING AUTOMATION
Name of Factory

-------------------

-------------

Type of Business Operation

Total Number of Employees Needed Prior to Use of
Automation

-----------------

Total Number of Employees Needed Now

--------

Amount or Degree of Automation in Use at Present_ __

CHECK. LIST FOR SELECTED OFFICES
USING AUTOMATION

------------------

Name of Office

List Specific Duties Carried O..,__ _ _ _ _ _ _ _ __

-------

List Areas in Which Automation is Used

Total Number of Employees Needed Prior to Use of
Automation,__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Total Number of Employees Needed Now_ _ _ _ _ _ __

